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^L. 0. 4^z^0. 65. 0<x^O. 16. iot:T/ 

0. i^y^o. 3 0) x^^ . mmunm. oi2x 

(OR-3miefB«5gr-fc'9 (r^T% rOltft. C 

hex/241/2 .T'fc^o ) . mn^fj:])'^ 

ft. ^mmm<D^^^m^\^. mw.^mmm\^. n 

1. Mn. C o jb*J:U^y ^f^i^^^^. tufB^^i^^?^^^ 
[0 0 3 3] »^L<ft. gfJlS^JRKIb^^ft. y^^^A 

[0 0 3 4] $ L < ft. mmmmwmim(Dm 
50 mtb 0 ot:— 100 ox:<DmM(DU.'&\:LXfii^i^l^o 
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/; 

[0 0 3 5] L<ft. Z(DUmit. 15(^9 OO'C'- 
10 0 Ot:coS5fflrtT'^<9. »^L<I^. '>/^< thl 

[0 0 3 6] m^^f^^Brnm^m-r^ 

[0 0 3 7] $e>{C. :*:5l?^t:±. S<^tjgaWat^*-r^ 

mm^x^m'rfzi^(D:^y-v^mm\^. ^t^:^y-v 

10 0 3 8] $e>(-. y ^^^A-f ViJ'-:* u 

[0 0 3 9] ^bic. ^^^mi-l. ;jt7y-K43J:r;^/^:^c 

[0 0 4 0] :*:B0J<Ofai6Om.'^Jl. ^ij^ t LT(0;^^tf 
[0 0 4 1 ] 

[0 0 4 2] mik(o])i^^j^xm^^mm^t 

[0 0 4 3] ^^p"p(^W3|s|-{:i. ^5>{-B4^<t;Lri8i9. 

1. 0 1 2 J: ^9:^C#V^^gc : ait^^-T^o mfiSc : a 
Oit^2 4i/2-efiJoyb>b<^^LT«^^tT.5o ii5 
[0 0 4 4] ^^B^^^^tt-JlStll, Li [MnzN 

*?^L<fl. ^>?:^< i:t>0. 4ct^9:;^^^v^r i:T'fo6o 
L;&^L. -SUT. ^-y f^-^i^H^tfetciia 

4^^)*^5N•<7:>mM^l:^w#t^^-ov^'CM^LTv^5o 4# 

td, z<0. 4(7)S'&(Z)mfiS;<i:ltKLySi:^^tc. m^fi^ 
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[0 0 4 S\ :if^^m\Z^^t. Li [MnzN 

i i-z] O2 (z^O. 4) (d:Jol^T. -^Vj^VtCj: 

[L i X Mn » N i 1 - X - z ] O 2 OfflfiK<^>t>t3N';D5# 

S^/^AtofcL i [M] O2 <7D«*3isfT'{i. fe^L i ^Mi: 
[1. Li [L i X Ml - X ] O2 T-fc^o M;ii5L i 

20 ^^^^m^. {Lil-yMy} [Lix + yM 

1-x-y] 0 2^hfzh^nm^\nn. ^«{ciiS'>-r 

[0 0 4 6] J:*)S:»7tg1tig^W-i-^t§^#>5fci6 

xh. mm,ms:^m^^\i^xmm^^:Lti)^x^^o l 

30 i MO 2 M^iSf (LiCr02. LiAl02. LiMn 
02> LiCo02> LiNi02. LiTi02) ^ 
mm-r^t^ »^^Jiil^'Y:^>';65y^'>i.J:t>#^»tC/h 

^;^I^&^{-^^T-fc5o y ^"'^i^^L i Mn02 

5LiMn02 oXf^\'ii^\.\t. Li [Lii/aM 

^0 n2/3] 02 ^ Lr^^nrv^5) t-j^c^5o ^<^r 

«?rti. 4tf(7:>-^>';(/>'CO-r:^:x^^;ii5y ^!>A(7)>t';r>' 
^fc. l/3Li+i^J:t>'2/3Mn'* + CD^*Sj-f ;^>' 

[0 0 4 7] \^ i^m^^m\^mmv-'^'>ifir^t\^^ 

9«[;ttfls L i N i O2 (C>Ct-r5W^'eii/.^l/\ L i 
[Lii/3Ni2/3] O2 (rr-e. Niti4aT' 



n 

itmmt^^^^i^ i 1 + y c o 1 - y 02 ^^^^m^^j^ 

K— :/$^^^^v^L i C o O2 {'i^:^3^cS1*3tL i 

[Co] 02^W-r6j6^ U^r>i^/0^#V^gL i 1 + X 

C o 1 - X O 2 f^#4C0|^-r :t>^f^^^^ir^ L i 

l_yCoy [Lix + yCoi-x-y] O2 

10 0 4 8] I. iN i 02j,zm-5<un^^^^^rm^^ 

K— b i:l±i^5 t . y ^i^iN<JC> K—t' fiS'io 

PiL-;6^fo^o L i N i O2 tCjbMt^N i lC>ct-t"5A 1 4o 
J:t/M g 1 / 2 T i 1/2 ^(7) h'—^O" h 

J: ^^mv^Tt^^ K-:/L/'cL i N i o 
[0 0 4 91 *^0JcD;H"5pf(^#:^D6^^c^L i 4xJi. 
f:i, 0. 0 5--0. lOCD^mXh^o 

s jRti 5 -r ::d->'fetfe ^scs-r ^ ^ ^ ji^^ ^ ^ 

5o >f^^PW;^m^.-Cfo5. mj&l^ i [L i X c 

oy (MnzNii-z) i-x-y] 02(DCo<Dm 

/ciJ^{:iJ^. ^^U<{1. y^O. 1T'$>5. — Co 
(i. i^tfT'foi9> ^ST'fc5<^T% y>0. 3 (i. 

[0 0 5 1 ] ^!^. mn^j:mim. y^mim. ^tznm 

im^l^Mn 2 03 . N i (OH) 2 . L i 2 CO 

3. C03O4) ^(Dmmm^hmmmi^'i^M^fi:^^^^ 

«9Li [LixCoy (MnzN 

i i-z) i-x-y] 0 2(Dmmi^^mm-t^^ti'± 
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fsi^^ :^>i)^Sk.mcm.^x^ ^^m^^m x^x^m^n 

HftX^T^y ^^Aai (0il;tf^L i 2 CO3) ^j^*§^ix 

[0 0 5 2] fo^V^^i. ^^i-tw^B^a^bL/cL i [Lix 
Coy (MnzNii-^) i-x-y]02^!;^^ 

[0 0 5 3] ^^m(Dm<oimx\t^ %':^\zmm\:.\^tL 

^^m^'t^:Lt\^^K^n^::^tt^x^^o ^^^<r>:iM 

u^m^xw»^mMmw^%:mmrr^o ^o^. 

$tt. mf^m^xm'^mt>n^o m<D'^^(Djj^x\t. 
m^^mmmw^v^^M.^t7t^-^i^^/^x^wi^. t 

(D^xm^^-r^o :iKh<D^^M(D:}jmx\'±. m^^^ti^ 

iKm(Dmmf^ tt^^u^t ^^A^^m^ ^titzv^^j^^ 

40 O2. L i N i O 2 ioit/L i [Lii/sM 

n2/3] O2 :ioJ:l/A 1 ^ K— y^LfcL i Mn0 2 *5 

j:t;5L iMn02 — «S:^MO^Wi-Sftffiz:ofc|^ 

Li. Ti> Mn. Ni, Fe. Co. A1*5J: 

^^Sf7>B^MO{b^4f^»OL i xMi - X O (x{i 
0. 5{;i{5l^^LV>;0\ 

50 F^'CL i [Lii/3Mn2/3] 02^LiMn02 



J5 

[0 0 5 41 L i Mn0 2$t5|S}-(l. y^^i^^^-f^gt 
il ;t f> ttfcM^^M :^ ^ ^ 5 M ^ o 

L iMn0 2 4b*J:U^S^L i M n O 2 1^*^t;ioV 

2 6, 6 3 5^ (^^i^^, 1997) {CX^t. Li 

N i 1 ~ y My 0 2it'^m'tS 0 O'CJ: >9ffi:V^?aS"CS 

m^Mu (9oot:Jt^±) xm^-r^^t:^'^x^^t\^^ 

[0 0 5 5] :^^m<OW¥c(0%\\(DnM.\%. ^^^^Ittt^ 

4 + ^*^'r^^i:t-J:»9. L i M n O 2 ^ i-5 

A 1 ^ytflMg + T i 0*a^^^P-^^M«IL 

X(D^^mt^:A 1 ^fcHMg^(7) K-^^°V hl^^^LT. 
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J6 

< s siCttN i 4 + cojgim6^t;i#jeR-t-5 r t \z^\mx^ 
60 L i N i 02 60-7>';^f^®^(i. m^^\tm:^wcm 

^&^WPL'^l\^\ LiNi02'e*i. =^y^Mtsm 

;e(S3+*>^4+(7)J^^«*tfi|H^t>»9. ^Jl(12 8 5m 
Ah/g <i:>;^6T'fe59o mCMi^^Alt.. Si^fi^lw 
fi, Li [N i 1 / 2 Mn 1 / 2 ] O2 ^C:*3V^T^#bH 
So L i [Nil /2Mn 1/2] O 2 T'Ji. nj/^/U 
(^2ffi. -7>;JtfVfi4ffiT'^6 <^#;t jbix5o :^y^^ 

[0 0 5 6] ^mm 1 

L i N i O2 ^fcfl L i C o O2 iC^-rS^ 

L i 2 CO3 4b^J:TJ^N i (OH) 2HLi :Ni = l. 

0 5:1 (P:3iSH A) :*i3j:i/L i : N i = 1 . 25:1 

(KiPUB) {zxm-^^ti. mv^^th^o mhtitzmm 

fi. ^^^x2Bm. 7 5 ox:-csrt::$H5o 

20 [0 0 5 7] L i 2 CO3 :fcJ:t/C o OliL i :Co = 
1. 0 5:1 C) :fdXXfL. i : C o == 1 . 2 

5 : 1 («3|SflD) {CXm^^tls mW^tl^o 

fcmm^. ^%^x2Bm. 7 5ox:xR}t^^t\^^o 
[0 0 5 8] 4-o(DU.mzMi-^xm\Bim^<^-> (c 
uKjssjt^ffi^L. y >y>^(^)x* Pert ms\^x 

6) ^IgU^i-o ^*f*4{i^ifi6^t^R- 3m^^^^-r 
Sgt^t-fl:tiT'fcofCo ^5isHA (LiNi02) <DXm 
y<^ — >^{t^ U&<DL i 2 CO3 ^Tjk-To B<Dy< 
^ — L i 2 CO3 iCgii-'SS^St'— ^t^itJdD^:^ 

-To rear ^T^j^^. ilpjoy^^Af^L i N i 02^5^ 

L i MO2 lC^UT-^;t^tL5o ^*^1 A:JoJ:T^1 B 

Wj'.cRflSH^ 1 0 1 t'-iJ^<7:>a55'5tSl-*|-i-SO 0 6 + 

1 0 2e-:^(Z)a5^5ii^colt^f+^-r6r <^icJ:'9t#^ 
ix5o RMliy^'^^S^t^iT^y ^^i=^ftx^ci^T^o^^- 
¥0 [ISU 

3 X* 

Lyb;!i5oT. 1-xfi. m:^m^rzm^^m(DWcx$^ 

[0 0 5 9] L/:id^oT. RiStl { L i 1 - X N i X } 

[Ni] 0 2n<Dmfiii<o^mh^^'^mitC'r^ (*i# 

BB) , «3lsM A:J^J:t/i Bl;i»-r5Rfe(i^ico, 7i^ 
±T'fc*?. #ft£7:>^:y>5r/u;ii^y ^^7A^±-eg^iS;tb 

50 A^^frss^t^^b^tJN-^^sfca^jc, y^i^ix^^jfjD 
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* [S:2l 

*"3{27(l-y-2.T)-3(l->'-2x)r 

[0 0 6 U ^f^flDcD^^-g^. y ^r>i:,;6^^V^L i C O 
O.87C0O.I3} [Li0.24CO0. 76] 

O2 t LTM-^t^^n^o 
JO [0 0 6 2] B>^6/0^C. y =^^i^^^itCJ;^L i N i o 
2 *^cJtL i C o O2 O K— t'^'^fi. 





a/A 


c/A 




R(i 




lA 


2.8833 
drOOCKM 


14^22 
±0.03 


34.25 

±aoi 


0.78 




IB 


ZBB72 


±ao4 


34.22 

±ao2 


0.74 


{UajNIaiDlilOs 


1C 


ZB%79 
±011002 


14.058 
±0.001 


32.21 
±0J»6 


0.425 




10 


23178 
±00002 


14.059 

±aooi 


32.225 
±0JD05 


0.71 





i-sr^fi. L i N i 02 ^c^LTSb^«)T'^l/c^v^r ^ 

loo 6 0] Cioci:!/! Dfl. ^tittJpfT'feo 

2 (DmW^^mm\^^ ^ oA^H^ :i ^ ^^^-r-t 5 ^ 9 ^ 
i;i^tfe«it^r^;^5T^#5o «K~^^»ic (Lic 
0O2 tcisv^fb^*^*) {iiSSt^{k«3g^«*i-6o R 

{m^L ii. iiCoo. 89O2 

i 1 + y C o 1 - y 0 2*3j:U^«3t {Li 1 - X C 
Ox) [L i y + x Co i-x-y] O2 (7);^y—Kl:: 



10 0 6 31 IIJS^J2*3J:r/3 

10 0 6 4 1 ^ii^TK^^t:*^ [C o X (Mn z N 

ii-z) 1-x] Ow (OH) q Jl. ]>iaoumm^ 
fflV^TMn-N i -CoC7:>?'^'^i^^S^^^b*tti(^cJ:^?lII 

mx-^fzo z=*^o. sr-fci?. co4ti^?i6 (S^ 

^m(Om5%. 10%. 16. 7%) SSO^?:^^^'^ 40 

y\<.mi[:<^^mmi^tio iitmm^m^x. 20 

L i 2 CO3 ^«S-&L. «&#L/i. #fbttfci»^^^^ 

[0 0 6 5] ^3^42 A*3ci:t)^2BfmfigL i [LiyM 
i-y] 02^^L. rrT'y = 0. 0 9 5 jtSJiU^y == 
0 . 13 4, M=Mn o. 469Nio. 48Co 

0 . 0 5 1 Xh^tlo 

[0 0 6 61 ^5N'2C*5j:tJ?2Dt«fiJ*L i [LiyM 50 



i-y] 02^^L. n:i'Cy = 0. 0 8 3ioctTJ^y = 
0. 12 3, M=Mn o. 449Nio. 45C0 

0.101 "Cfco^o 

[0 0 6 71 f^:)iSf2 E^^J:U^2 F^lm^5cL i [LiyM 
i-y] 02^^U. ^r-ey = 0. 0 6 4joJ:TJ^y = 
0 . 1 0 6 > M=Mn o. 4i6Nio. 415C0 
0 . 16 9 "C^jofCo 

[0 0 6 8] ±nm^^^X^y) . m^ita-^ SiF e 

^ic, 1 0 8 ^ 1 1 O(Ob:°-^F0l(7):»gfi3j;r/O 0 6 <b 
1 0 2(7)f-^P^O:»'gi:i5j;i9;^#</^:5„ X^lelDfT^ 

Atc^i-o ^;|s|'2 a*dJ:0^2B. 2 Cio.i:t;«2D. 
U^2E4oJ:t/2FcOS*^itgei-5<b. ^m^<om2(D 
pmn. L i>05<t«9iE'<. CoCO^K-t'^-r/l^-^/MC 

•to {^^D^^iwiSA^ttfcL i {i. J: »9 ^^^^^SiK^btiit 

[0 0 6 91 nm2A-F^^ bJ:i4 0rBl7 5 or. ^ 
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TL^t. 'mmmmm<o9(^^tfs:^o los^i 

AisXXJ^ZB^ 3C*3J:TJ^3D. ;*s<J:i;^3 EioJ:UJ3 F 

[0 0 7 01 ■m^mznhfifz.'Rm (a^^t-^j^sss 

fCo fk^S^ft^^L i [L i yM»-y] 02. M= 

(Nii/2Mni/2) 5/6Coi/6> ^^i"^ 
*}-**i6J:t/^ {L i 1 - xMx ) [L i y + xM 

l-y-x] 0 2\Z.^^^^m^^^-^WL^^ (xM^ift 

Ii5c3] 

4 {(l-y)*26,6-i-a + >)*3>>l6}^ 
3 {(l-.v--2x)*26.6-(l-y-2jc)»3)}' 

[0 0 7 1] jg:^^^3*5J:t>*III4(;i?j^-r. I^4(^. y 
i^Jll^'l':^>'60»S;5i^J: "^ifevvr <^^^bTV^^o 3 6 

[0 0 7 2] ^^»l:i^br. y ^^i^co{b^fl:f^»*5 
/O^i ^9^g;V^«f^^C7tC6o ^^^.^ft (^10%) (7:>=r/-</U 

bfc;i5oT. rcoMH. :;>cigPJ7t? y ^^i*. (Li [Li 
xMi-x] O2<Dx\^0. 1 iT*fe6) *3J:l/i^4c7) 

tc/>a: (^^1%) ^iagl^^:^^^^*-^^^^^-^^!^^ 

[0 0 7 3 ] ^5f43D. 2E. 2F, 3 E J: t/ 3 F ^ 
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20 

K) ^ 1— ^^yu- 2 - t-n y v^y >' (NM 
P) cd;^7 y-.h LTS'&i-^r ^(Cct OliiliLySio w 
y-^T/^^^-^^ixfSil-^^-T^-Oi/LfCo m 

®Si^S^T> 1 5 0T:T*lfci^L. 
rfV^:y^mmM^^-':fif-y^:^ «1pp 
m) iC^tyto 

[0 0 7 4] nm^. %m.{\L^mmm^. r^v^^y^m 

e7:r:r^^ffiLT. ry—Ki: urn. 11:^0. 38m 
xx).(o^)^^j>^^<Dm^'f^y^^. ^^-ammm (so 

20 >';^-7^^^t^- h) +1M(DL i PF6 T?libLfc^?LM 

[0 0 7 51 ^(?):^^£-Cp®[Lyhm«l^. (2 1 

X.) ^X.Xim^ (5 5t:) \Z.X2, 0:fcJ:t/4. 4V(0 
r^^2 0 OIEIJ:^9#<i^^^5'/^'LfCo 
4. 4 Vl;iigi-^*-C?ffiL. m^5ft;05i 5 mA/ 

g J: ^)T;<>^5^T% r(Dli'?iii^4. 4V{;i|il^LfCo ffl; 

— ^(7:>mijttT'2. SV^T'^^LfCo 3 0 

mA/g (C/5U-h) CDa^j^igSr'1^^^^y^5^T 
^m*5j:t;?gcS^nofCo -^O^fi. 7 5mA/g (c 

[0 0 7 61 «3|£f3 F(wOV^T. *a(OmM{t:^^6^4tt4 
•^%f^. -tnf^. C/5 hTl 5 5mA/g(?Dpiafr 
^i^^LfCo C/2 ftc:^tt5^4f* 1 3 9mA 
/gT'feofCo C/2 hT'l 0 0-y-^ ^/l^CO^. 8 
9%<7)^a:^f§:^^LfCo 2 0 0ih^^/^^H. 8 1 %co 
«»^»itLfc. t*;3pf2FfiSffl0^33ffl^fi^Jtorv> 
/c;^)V i^/K^onr. ^.iltcr^;* L/c (5 0 

^ f\^m-^^0%(D^nx-^-Dfz.) o r<7)^tjt;iJ:^ 
^:$>?:cy^l>i>.^SS^^JRBl;i K-f:/i/L. M*D 

[^21 



-11- 



(12) #^200 2-1 1 0 1 6 7 









OA 


2B 


2C 


2D 


2E 


2F 




2J78±0.001 


2J71 ±0XK)1 


2.876±0J001 


2.867±0j001 


2^73±0.0005 


2.887±a0005 




14.279 ±0.007 


14.25g±0.01 


14281 ±0.007 


14.247±a01 


14.259±O.O03 


U.257±0.004 




34.151 ±0.03 


33.935±0.04 


34.096±D.03 


33.8O2±0.O4 


33.966 ±0.01 


33.B09±0.015 


o:alt. 


1.0126 


1.0137 


1.0136 


1.0143 


1.0133 


1.0140 




0.518 


0.413 


0.520 


0-412 


a473 


0.400 






6d) 






3A 


38 


3C 


3D 


3E 


3F 


^hmK 


2.882±0.001 


2875±a001 


2.861 ±OiM)l 


2,872±0.001 


2.874±0.0005 


2.889±0.0005 




14;!92^a005 


1«71 ±0.007 


14.298±0l006 


14.259±0.006 


14.268±a003 


14.257 ±0.003 


vm 


34.277±a02 


34.059±Oj03 


34.261 ±0i)25 


33.052±a025 


34.01 5±aoi 


33.866±0.01 




1.0121 


li>131 


1J)130 


1.0135 


t.0134 


1.0145 




0.507 


0.45D 


0.482 


0.426 


a448 


0.387 



* It w R 7 T ^ 4^ - e » 6 n 3t Ji it « 2 a 3 <D 



2A 
X 6.64% 


2B 

4.04% 


2C 

6.34% 


2D 

3.0S% 


2£ 

3.81% 


2F 

1.72% 


3A 
X 6.23% 


3B 
5.2% 


3C 

4.82% 


3D 

3.77% 


3£ 
2.6% 


3F 
1.1% 



I 0 0 7 7 ] ^l^C o 0 . leMno. 43Ni 

0. 4 1 Ow (OH) ^<Dm.^7i<.mim^. mmm2^ 

-C% m^SSl^- 3 OmA/g T'feofc) . 1 8 i^^ >^ 
/WT'l 5 OmA/g^S^^Lfc ^iSl^-b 
(il 5 OmA/gT'fcofO o 1 0 
«ac0n>^H4%J: ►J^l^/cClO^o/Co i^-fiJ^/H9 6 (3 
OmA/g) l;iiott5Sfm^*{ll 6 ImA/gT'fco 





2.B79±0.0001 


Ok«(A) 


14.286±0.001 




34.1B0± 0.003 




1j0129 




0.404 


LJ^4fr(DniG«M 


4.2% 



[0 0 7 81 mmm 5 

:z<Dmmmx*n. ^^^(oHm't. v^^j>^m^u3 0 



jf^^i-^j^i^L i 1 + xM0 2 (Dmmw^R^-^-^^ 

20 [0 0 7 9] M3O4 (r r-C% M= (N i I / 2Mn 
1/2) 5/6C01/6) ||jffiW2*3j;rJ«3-eiE 
«b/cJ:9t-U-CPKLfc^'a^7Kg^{b4^ (N i 1/2M 
ni/2) 5/^6 C o 1 / 6 rO^^^I::ife^2 0 

r^n 0 0 ox:x^n.^xi)mir^:it\^^x^mmi^tio 

M3 OAit^^^l^ i 2 CO 3 i:^-&L, ^:^i^^L i 
[LixMi-x]02 (x = 0. ll)^#fCo^^ 
^7l^^5 0F«1. 7 5 0^. ^M^-C'^lS^its m^bA 

^nt^o mmm4cow^^Hijmtj:h i 2 cos t^-^ 

^^m^L i [LixMi-x]02 (y = 0. 1 

50 1) sbPhI. 7 sot:. ^M^^x-siCL. f^;f4 

5 B ^#fCo 4 {^;(3D6<]?:c L i 2 C O 3 

^^-g^U. S^m^L i [LixMi-x]02 (y = 

0. 0 9) ^#T. 5Bm. 7 5 ox:. ^%^XRJt^ 

j6j:U:5B(7)lp]tFf^^>5^->'^^i-o ^SN- 5 C f:i^5|S|- 5 B 

— ^(^Sfflt^^"^^ — >'^^L.fCo a - N a F e O 
2t#at^^-r^*1^i^St^<l::L i [LixMi-x]0 

[Hltfr^-^^-Vtl. 2O-22g20-C% ^)lSf5 A(7)e^S 
J:») t>. ^&V^3tS^^U. Li [L i xMi-x] O2 
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